Ultracold polar diatomic molecules possess permanent electric dipole moments, the tunable anisotropic long range dipole-dipole interaction. These novel characteristics favor possible interesting applications, such as prospective applications in the field of quantum information since the orientation of the dipoles can be efficiently controlled and precisely tuned by an external electric field, as well as in ultracold quantum chemistry, tests of fundamental symmetries and others.
Next work
The rovitational resolution spectroscopy of v=0. 
Production and detection scheme
Results and analysis Background 1. D. DeMill, Phys. Rev. Lett. 88, 067901 (2002) . 2. S. Ospelkaus et al., Science 327, 853 (2010) . The production of v=0,J=0 RbCs molecules by broadband optical pump.
We demonstrate here the production of ultracold RbCs molecules in the absolute vibrational ground state (v=0, X 1 Σ + ). When the frequency of a narrowband photoassociation laser is fixed on a suitable mixed single-triple rovibrational excited state, the ground state molecules in v=0 vibrational level are produced though spontaneous emission and are detected by a photoionization laser though resonance enhanced two-photon ionization.
Ion signal produced by 650nm, 532nm, 650+532nm, pulsed laser, respectively. The third peak is the ion signal of absolutely ground state RbCs molecules. 
Photoionization spectrum of X 1 Σ + ground state RbCs molecules when PA laser is locked to the v=10 of (5) 
Conclusion
We present the production of the ultracold absolutely ground state X 1 Σ + (v=0) RbCs molecules via short-range photoassociation followed by spontaneous radiation. The starting point is the laser cooled 85 Rb and 133 Cs atoms in a dual-species, forced dark magneto-optical trap. The detection is achieved by resonantly enhanced two-photon ionization (RETPI) and time-of-flight method. The production of the absolutely ground state molecules facilitates the applications baser on the ultracold molecules.
Ultracold polar diatomic molecules possess permanent electric dipole moments, the tunable anisotropic long range dipole-dipole interaction. These novel characteristics favor possible interesting applications, such as prospective applications in the field of quantum information since the orientation of the dipoles can be efficiently controlled and precisely tuned by an external electric field, as well as in ultracold quantum chemistry, tests of fundamental symmetries and others. The rotational constants of all vibrational quantum states.
In terms of V(R)=-C 6 /R 6 , the empirical potential energy curve for the (2)0 + states are shown in Fig. 4 
we report high resolution photoassociation spectroscopy in (2)0 + long-range state below Rb(5S 1/2 )+Cs(6P 1/2 ) asymptote by high sensitive time-of-flight mass spectrum. With the help of sensitive resonance-enhanced two-photon ionization technique, we obtain considerable high resolution photoassociation spectrum with rovibrational states, some of which have never been observed before. By applying the LeRoy-Bernstein method we assign the vibrational quantum numbers of the (2)0 + long-range state photoassociation spectroscopy when PA frequency is scanned up to 85cm -1 below the Rb(5S 1/2 )+Cs(6P 1/2 ) asymptote, containingυ=28 to 46 vibrational states. The C 6 coefficient is also deduced from the analysis. We compare our results with theory calculations and show good agreement. The valuable C 6 coefficient was used to get the useful long-range molecular potential energy curve. These results have much improved the long-range part of molecular potential energy curves and give us a better knowledge about the unique A-b coupling state.
